ABSTRACT
INTRODUCTION
Smart health monitoring system is a vital topic and an important research field today. The new research is emphasizing on improving the quality and healthy life by designing and fabricating sensors which are either in direct contact with the human body (invasive) or indirect (non-invasive). One of the most promising applications of information technology is in healthcare management. Healthcare is moving from a reactive approach to a proactive approach characterized by early detection, prevention, and long-term management of health conditions. The monitoring system allows an individual to closely monitor their changes in vital signs and provide feedback, which helps to maintain an optimal health status. There is an extensive interest in using wireless technologies in-patient monitoring in various environments including hospitals and nursing homes. Due to wireless technology, it provides better treatments to patients though they are physically not present in hospital. This system is more useful for elderly people as they are more prone to chronic diseases and need continuous health monitoring. There are different products developed which supports the wireless health monitoring system and provide real time health condition of patient to doctor immediately. The patient monitoring module is available which transmits the acquired vital signs through a wireless communication module to multiple personal computers 1 . There is also system with visualization mechanism that allows the doctor at hospital to monitor multiple patients in real time with long term monitoring data acquired from multiple sensors and works with standardized protocols such as IEEE 1451 and ISO IEEE 11073 for transmitting the acquired sensor data 2 . Wireless patient monitoring system is available that could allow patients to be mobile in their environment and the system with a pulse oximeter to measure blood oxygen concentration and the patient's pulse, as well as a temperature sensor to keep track of the patient's temperature 3 . Alert systems in terms of Simple Message System (SMS) and email to the doctors about the physiological parameters of the patients are existing 4 . Wireless architecture for human health monitoring system using the two sensors, temperature and pulse heart rate are available. These sensors output are interfaced with PIC microcontroller and data is transmitted to the node wirelessly using zigbee which pass the data to a Personal Computer 5 . Real-time monitoring and alarming system for patient health, especially for patients suffering from diseases during their normal life with an embedded microcontroller connected to a set of medical sensors and a wireless communication module is available, where the systems have ability to process real-time signals generated from biosensors and transmit the measured signals through the patient's phone to the medical center's server 6 . System is also present to focus on the measurement and monitoring various biological parameters of patient's body like heart rate, oxygen saturation level in blood and temperature using a web server and android application, where doctor can continuously monitor the patient's condition in terms of data on his smart phone using an Android application 8 . Patient monitoring system is available to monitor the patient's vital parameters such as ECG, heart rate, SpO 2 , pulse rate and temperature and values are entered into a database and are uploaded into a webbased server manually 9 . The system using a set of collected vital signs (blood pressure, heart rate, oxygen saturation, and pulse rate, temperature and blood glucose level) from 30 hospitalized older adults with an overall accuracy of 98% is existing 11 . System that sends an automated SMS to the pre-configured Doctor's mobile number using a standard GSM module interfaced to the ARM microcontroller if a particular patient's health parameter falls below the threshold value is available 12 . Zigbee based sensor network for patient monitoring performance is analyzed through simulations 13 . The characterization of cyber physical systems for healthcare applications is based on a comprehensive taxonomy involving eight different perspectives such as application, architecture, sensing, data management, computation, communication, security, and control/actuation for utilizing wireless sensor networks (WSN) or Cloud Computing 14 .The systems are available for Real-time ECG monitoring and arrhythmia detection using Android-based mobile devices but with the application available to only download 15 . System for tele-monitoring of patients, where the sensor data is relayed to the server using a smart device or a base station in close proximity is also available. The doctors and caregivers monitor the patient in real time through the data received through the server with such a type of system 16 . There is also system that uses a wireless sensor network to observe the after effects of medicine on patient suffering from chronic heart diseases in their home with the help of remote monitoring system and it eradicates the dependency on PC by using Wireless sensor networks 17 . Wireless sensor network for health monitoring system by using ZigBee module and it is concluded that Programmable Interface Controller has been the low cost implementation used for recording and transmitting the bio-medical signals by wireless technology and very useful to the remote patients 18 . IP-enable internet and the visualization module 19 of the server program graphically demonstrate the recorded biomedical signals on android mobile using Machine to Machine devices is available. The tele medical systems focuses on the measurement of health care parameters based on two different designs of a Body Area Network connected to Android Smartphone 7, 10 . A real time heart monitoring system using android smart phone is also available 20 . It is true that costly and sophisticated medical instruments provide very satisfactory service to patients regarding the medical diagnosis and treatment point of view. Again, the fact that people from developing countries, sometimes have little access to such costly medical equipments for their proper treatment due to socio-economic structure of their countries, is also undeniable. Hence, design and development of low-cost instruments using modern technology is to be given a great concern to facilitate the access of every patient to have satisfactory medical service. In this concern, this paper is to design a microcontroller based automatic health monitoring system. Another advantage of this proposed system is, in a hospital either the nurse or the doctor has to move physically from one person to another for health check, which may not be possible to monitor their conditions continuously. Thus, for any critical situation, the nurses or doctors to be present near the patient to check the person's health at that moment. This may be a strain for the doctors who have to take care of a numerous patients in the hospital. In order to keep in track of critical health conditions, this automatic health surveillance is used. To send the tracked signals and data of patient ECG and temperature to doctor's android mobile and in case of emergency an alarming signal to the doctor's android mobiles, GSM is used. The comparison of different health monitoring system with the proposed system is given in Table 1 . 
SYSTEM DESCRIPTION
The system consists of input, control, output and power supply units. Fig.1 . shows the block diagram of the proposed system. The Infrared (IR) sensor is placed in the fingertip of the patient. It detects the blood flow rate of the human body. From the blood flow rate, the heart rate of the patient is detected in terms of Beats per Minute (BPM). LM35 is placed in the oral and wrist of the patient. It senses the patient's temperature at both places. The sensed values of Heart rate and the Temperature are fed to the controller unit. The PIC controller receives the value of heart rate and temperature continuously from the input unit. The PIC controller is programmed using Code Composer Studio (CCS) compiler. The received data is the input to the PIC programmer. The PIC programmer compares the input value with the predetermined value and sends the condition (normal or abnormal) and the value of temperature and heart rate to the output unit. The output unit consists of Liquid Crystal Display (LCD), Alarm, Global System for Mobile Communication (GSM) and the Android Mobile device. The value of temperature and heart rate is displayed in the LCD with the condition as either Normal or Abnormal. Through GSM, data and signals of the patient are sent to the doctor's Android mobile. The Android mobile receives the message and the waveform is viewed in the Health care application. In case of an abnormal condition, the buzzer raises an alarm. Alarm acts an alert signal to the caregivers and to doctor. The proposed technique of sending the data from patient end to doctor's end for one time is depicted in the flowchart, shown in Fig.2 . 
IR Sensor
IR sensor demonstrates a technique to measure the heart rate by sensing the change in blood volume in a finger artery while the heart is pumping the blood. It consists of an infrared Light Emitting Diode that transmits an IR signal through the fingertip of the patient, the blood cells reflect a part of it, and a photo diode sensor detects the reflected signal. The changing blood volume with heartbeat results in a train of pulses at the output of the photo diode. Microcontroller (PIC 16F877A) cannot detect the train of pulses at the output of the photo diode as its magnitude is small. A two-stage high gain, active low pass filter using two Operational Amplifiers is used to filter and amplify the signal to appropriate voltage level so that a microcontroller can count the pulses. The sensor unit consists of an infrared light emitting diode and a photodiode, placed side by side. The Infrared diode transmits an infrared light into the fingertip, placed over the sensor unit and the photodiode senses the portion of the light that is reflected back. The intensity of reflected light depends upon the blood volume inside the fingertip. Therefore, each heartbeat slightly alters the amount of reflected infrared light is detected by the photodiode. With a proper signal conditioning, this little change in the amplitude of the reflected light is converted into a pulse. The pulses are counted by the microcontroller to determine the heartbeat.
Temperature sensor [LM35]
The LM35 is an integrated circuit sensor used to measure the patient's body temperature. LM35 is a precision Integrated Circuit temperature sensor with its output proportional to the temperature (in °C). The sensor circuitry is sealed and therefore it is not subjected to oxidation and other processes. With LM35, temperature can be measured more accurately than using a thermistor. It also possesses low self-heating and does not cause more than 0.1°C temperature rise in still air. The operating temperature range is from -55°C to 150°C. The output voltage varies by 10mV in response to every °C rise/fall in ambient temperature, i.e., its scale factor is 0.01V/°C. The sensors are placed in the oral and wrist of the patient and the sensed values is fed to the PIC microcontroller. The temperature value between 33 and 37 C is the normal body temperature. When the temperature value is reduced less than33 or increased above 37  C, it is an abnormal condition. Fig.3 . shows the simulation circuit of an automated system in Proteus 7.2 for smart health surveillance for patients.
SIMULATION CIRCUIT

Fig.3. Simulation Circuit of Smart Health Surveillance system
Here both the temperature (oral and body) is sensed by temperature sensor, LM35 and Heart rate is sensed by IR sensor and the output of it is connected to microcontroller. The microcontroller handles the value is given as output to LCD and it shows the value of sensed values. The GSM is also connected to the microcontroller and the sensed values will be sent to the doctor's android mobile device through GSM. LM35 is a temperature sensor, RV1 is a variable resistor, PIC16F877A is a PIC controller, and LCD is the display. The Temperature sensor's (LM-35) pin-1 is connected to the supply of 5V. The pin-3 is connected to the ground. The output pin-2 gives the sensed temperature output. The sensed analog temperature is fed to the PIC controller pin-2. The ECG Sensor [IR sensor] is replaced by the variable resistor since the sensor element is not available in the Proteus software. The pin-1 is connected to the supply of 5V. The pin-3 is connected to the ground. The output pin-2 gives the variable resistance output. The output is fed to the PIC controller pin-3. The PIC controller 16F877A, pin-2 receives input from the temperature sensor and pin-3 receives input from the variable resistor. Pin 19-22 and 27-30 are connected to the Light Emitting Diode (LED) display. The pin-4 register select (RS) of the LED display is connected to the pin-9 of the micro controller. The pin-5 read/write (RW) of the LED display is always connected to the ground. The pin-6 enable (E) of the LED display is connected to the pin-10 of the PIC controller. The patient temperature is given as input to the LM35 (Temperature sensor) and the patient Heart rate is given as input to the variable resistor. The input value is processed in PIC controller, which is programmed in CCS compiler. The LED will display the reading of the temperature both oral and body temperature and also the heart rate value and displays whether it is normal or abnormal. Fig.4 . shows hardware implementation of an automated system for patient health surveillance. 
HARDWARE IMPLEMENTATION
RESULTS AND DISCUSSIONS
The patient's heart rate, temperature values and the signal are sent automatically to the Doctor's android mobile device. The condition and data are also displayed in the LCD. In case of any abnormal condition, it also raises an alarming signal during any abnormal condition. The normal temperature value is 33-37C and the normal heart rate is 60-100 bpm. If any of the values goes down or high, the abnormal condition will be detected and the message is sent to Doctor's android mobile device and the alarm will be raised. In case of normal condition also LCD displays the values and the Doctor can check the signal and values often in his android mobile device. Fig.5 . shows the normal temperature of a patient. The temperature sensor is connected to the patient's body. The temperature value is sensed it is displayed as normal in LCD and the corresponding value of temperature along with heart rate is sent to doctor's android mobile application Health care. If the temperature output of patient is, abnormal such condition along with its value displayed and the alert message sent to doctor and the alarm is raised as shown inFig.6. shows the normal heart rate output of the patient. The heart rate is normal which is displayed in LCD display and the corresponding output waveform is displayed in doctor's android mobile device in Healthcare application. In Table 3 , the proposed work is interpreted with respect to other works. 
CONCLUSION AND FUTURE SCOPE
The design and implementation of a smart health surveillance system is presented in this paper. The system acquires the patient's vital parameters such as heart rate value and temperature of the body at important positions. The system displays the patient's real-time data and these values are entered into the database automatically and communicated to the doctor's Android based smart phone using GSM module, which is not available in the existing systems. The system is tested with the patients and the results are obtained. The results obtained are very promising and the detection of P Q and R of ECG signal is highly possible. The system facilitates the patients by eliminating the use of invasive instruments or using PC or laptop to see the biological data. The system is applicable for people above 10 years of age and there is possibility of enhancement of system for kids. Further the system can be extended to the service of the Doctor's abroad to diagnose chronic diseases.
